While the activity of the bifunctional polymeric catalyst in aqueous media is appreciably higher than the activity of the traditional CoPc/NaOH system, a serious drawback limiting the practical applicability of the polymeric system is the loss of activity observed in successive runs [9, IO]. Rollmann [12] applied similar bifunctional catalysts composed of polymerbonded porphyrins ti the oxidation of thiols and noticed also a rather rapid ageing of his catalyst. He ascribed this deactivation to decomposition of the porphyrins by free radical processes.
leum industry the thiol contamination of hydrocarbois is a prevailing problem because thiols possess an obnoxious odour ar,d corrosive properties.
It is now well established that thiols (RSH) can be readily oxidized to disulphides (RSSR) in basic media using metal ions [ 5.61 or metal complexes [ 
While the activity of the bifunctional polymeric catalyst in aqueous media is appreciably higher than the activity of the traditional CoPc/NaOH system, a serious drawback limiting the practical applicability of the polymeric system is the loss of activity observed in successive runs [9, IO] . Rollmann [12] applied similar bifunctional catalysts composed of polymerbonded porphyrins ti the oxidation of thiols and noticed also a rather rapid ageing of his catalyst. He ascribed this deactivation to decomposition of the porphyrins by free radical processes.
-We, however, have assumed [9, lo] that the deactivation of our polymeric catalytic system is caused by tices of sulphurcontaining oxo-acids. A strong acid may occupy the basic groups of the polymer, thus hindering the thiolate groups from coordinating to the polymeric base (i.e. inhibition of reaction (1)). Presumably, these sulphur-containing oxo-acids (RSO,H) are formed in traces by the reaction of H,02 with RSH, while disuiphide (RSSR) is the main product of this particular reaction (see eqn. (3a)).
(2 + b)RSH + (1-t bw)H202 -+ RSSR + bRSO,H f (2 f bx)H20 (3a) (b 4 1, x < 3)
This hypothesis is in agreement with literature data 1131 revealing that in industrial pro-s for the removal of mercaptans problems might also occur (i.e. consumption of base and formation of coloured products), due to overoxidation by H202.
It is the scope of the present article to describe the role of HzOz in the reaction system and to clarify the way of deactivation of the bifunctional catalysts. Obvio.u.sly, a sound explanation of the behaviour of HBOz during the catalytic oxidation can only be obtained when taking into consideration all possible reactions of H202. Therefore, in this investigation we have studied not only the various rezctiors of H,OB with RSH, but also the reztion of H202 with the amine groups of the polymeric carrier, the decomposiLion of CoPc by H,Ot and the dispropo-rtionation of H20z catalyzed by COPC.
Experimental

Reagents and methods
The applied thiol, 2-mercaptoethanol (Merck), was di.sMed before use and carefully kept under nitrogen. H2Q2 (30%) was obtak~& from Brocacef B-V. Elnd IBed as puI&Bed.
Distilled and deionized water was used throughout the experiments. The measurements on the activie of the catalysts for the oxidation of 2-mercaptoethanol were carried out as described in a previous ar&le [IO] .
The concentitions of H202 were determined spe&ophotometric&ly using TiCIs-H202 as reagent [14] . In solutions containing thiol these latter measurements have to be carried out immediately after sampling. In this way a possible error due to the oxidation of RSH tit% Ti(III)-H20p
[l] can be avoided.
Repumtiorz of the cutu2yst. 
Appamius
Opt&A spectra were recorded with a Unicam SP 800 spectiphotumeter. IR spectra were measured on Hitachi EPI L and Grubb-Parsons IR spectrophotometers.
The pH mevments were carried out using a Radiometer type TIT Lc apparatus.
Results and discussion 
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I:
The rate of reaction of H202 with RSH that is derived from The relative rates of these reactions determine the amount of accumulated H202 in the reaction syD+m and these rates can be varied with resped to each other as is proven by the results aen in FQs. I-3. A crucial aspect of +&is cou@ad oxidaticn system is that only the production of H202 (eqn. (8)) is catalyzed by CoPc, whereas the influence of CoPc on the conversion of H202 is of negligible importance. On the other hand, the role of base in the caLMy& oxidation of thiols is a more complicati one. In addition-to the conversion of RSH into reactive RS species, which is necessary for reaction (8) as well as for reaction (9), the base also takes care of the neutralization of the small quantities of sulphur acids formed according to scheme II.
The deactivation of th2 bifunctional catalysts in the absence of additional alkaline bw is mainly the result of the poisoning of fhe basic sites by these sulphur acids. Although decomposition of the CoPc in the bifunctional catalysts has been observed, this is not the primary cause of the deactivation. Furthermore, the contribution of the conversion of the amine groups by HzOz to the poisoning can be neglected.
In reaction systems containing a surplus of NaOH a fair stabtie of the catalytic activrty was observed under our conditions and in such systems also no perceptible H202 accumulation occm.
(see also ref. 10). However, the absence of a detectable amount of H202 does not preclude its intermediate production, since our present measurements have demon&at& that the base catalyzed reaction of H202 with RSH (eqn. (9)) can account for a rapid conversion of H202.
Since the deactivation of the bifunctional catalysts is apparently connected with the accumulation of HaOs our forthcoming researchwiUbe concerned with the in situ decomposition of the produced H20P by means of compounds with a high caMasf+like activity.
